A method is described for determining the index of refraction distribution and the particle size distribution of suspended particles. The distributions are obtained by breaking down an observed volume scattering function into its contributing components. The component scattering functions are calculated using Mie theory. The component functions include all size distributions and indices of refraction that can be expected to be present. The method was applied to a volume scattering function observed in the Sargasso Sea. Forty components were used with five different indices of refraction and eight dilYerent particle size distributions. The resultant index of refraction distribution was bimodal. Components with indices of 1.05 and 1.15 dominate the calculated volume scattering function. The calculated particle size distribution falls within experimentally determined limits for the size distribution.
is not necessary to know the size distribution beforehand.
The index of refraction of the suspended particles is still largely unknown, although great progress in this area has been made in recent years. The index of refraction of particles may become a valuable indicator of the nature of the suspended particles. Already a qualitative correlation has been found between dynamic features in the ocean and the distribution of the index of refraction .
Even if a given suspended particle is homogeneous and can be characterized by one index of refraction, a size distribution of particles can only be characterized completely by a twodimensional index,0f refraction distribution, since for each size of particle there exists a distribution of indices of refraction. It is this two-dimensional distribution that one must ultimately obtain in order to fully understand light scattering by particulate matter in the ocean. The present paper is a step toward obtaining methods for the determination of such a distribution.
Earlier investigations [Sasaki et al., 1960; Kullenberg, 1972;  Gordon and Brown, 1972; Zaneveld and Pak, 1973; Carder et al., 1972; Morel, 1973a] have dealt with the determination of one value of the index of refracti'on that would be representative of the entire collection of particles. The value of the index of refraction chosen is the value that best reproduces an observed set of light scattering characteristics, given an observed or postulated particle size distribution. Table 1 This view is supported by the fact that low index dominated particulates were mostly observed in regions of high productivity.
It has usually been assumed that a low index of refraction is associated with particulates of organic origin and a high index of refraction with an inorganic origin. This assumption has not been thoroughly tested. Organic particles such as phytoplankton frequently contain skeletal material with a high index of refraction, so that assigning extremely low indices (1.01-1.02) to organic matter is probably incorrect. • until again the experimental curve most nearly matches the observed one. In the past this has been done by trial and error; a more deterministic approach will be presented in this paper. It is natural to try to expand the model to contain a large number of components. We can group particles according to size distribution and index of refraction given
The problem to which we direct ourselves is, given/? (0) Since the slope of the Junge distribution is different for the components with indices of refraction of 1.05, 1.075, and 1.15, the percentages of the total represented by a given index of refraction are a function of size. These percentages are shown in Figure 3 , which indicates that the high-index particles constitute a larger percentage of the total with increasing particle size. The total particle size distribution had an exponent of about 3.6, which falls in the range (3.4-4.1) observed by Gordon and Brown [1972] for the particulate matter in the surface water of the Sargasso Sea. The amount of particles per milliliter larger than I/• was found to be 3.2 X 103. This quantity is a factor of 4 less than the minimum observed by Gordon and Brown [1972] . As the scattering function and the particle size distribution were measured neither at the same time nor at the same location, this result lies entirely within expected fluctuations in the particle concentration.
The present results clearly indicate a bimodal distribution, with a 1.15 index of refraction component and a 1.05-1.075 index of refraction component; all otherøindices are unimportant. This result is not unexpected, since previous calculations summarized in Table I showed a similar distribution.
One interpretation of this observation is that the organic matter present had an index of around 1.050 and the inorganic and organic skeletal material had an index of 1.15.
Our average error was only about 13% as compared with 19% for the model of Brown and Gordon [1973a] . Their contention that the large particles must consist mostly of inorganic material is supported by our results. Attaching physical significance to a best fit must be done with great care, however, since the many independent parameters involved in the determinations of volume scattering functions can be combined in several ways to obtain calculated scattering functions that are similar to observed ones. It has not been possible with present instrumentation to separate the organic from the inorganic fraction before a reliable particle count is made. If as is the case with the Sargasso Sea example the total particle size distribution is a Junge type, it is thus reasonable to assume that the components also have this type of distribution.
As our calculations indicate that

By means of the Fletcher-Powell minimization technique it
is possible to determine the best fit to an observed volume scattering function by using a large number of component scattering functions. By judiciously choosing the component scattering functions one can interpret the fit in terms of the index of refraction distribution of the suspended particles and the size distribution of the suspended particles. If the size distribution has also been determined experimentally, the difference between the calculated and the observed size dis-. tribution may also be minimized.
The method was applied to a volume scattering function observed in the Sargasso Sea by using 40 components covering the most likely indices of refraction and particle size distributions. The method was successful in predicting a previously observed particle size distribution and index of refraction distribution.
The resultant index of refraction distribution was bimodal, with a component in the range 1.05-1.075 and a component of 1.15. The total particle size distributions had an exponent of 3.6 in the Junge distribution.
